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REMARKS 

Claims 20-29 are pending in the application and all of the claims have been rejected as 
obvious in view of the prior art. The Applicants have not amended the claims. However, the 
unelected claims have been cancelled. 

The Applicants have carefully considered the Office Action mailed on January 12, 2009 
and respond to the issues raised therein as follows. 

Election/Restrictions 

The Applicants have cancelled the unelected claims (claims 1-19) as the Examiner has 
suggested. 

Rejections Under 35 U.S.C. 103(a) 

The Examiner has rejected claims 20 and 28 under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,586,791 to Lee et al. ("Lee") in view of U.S. Patent No. 
7,229,868 to Bernds et al. ("Bernds"). The Examiner has found at the bottom of page 2 of the 
Office Action that "Lee et al. disclose the fabrication of an organic thin film transistor, OFET. . . 
but do not disclose the details of fabrication of the OFET. However, Bernds et al. disclose a UV 
replicating method for structuring an OFET." The Applicants respectfully disagree with these 
findings and submit, as set forth in detail below, that the combination of Lee and Bernds neither 
teaches nor suggests the present invention. 

Lee: 
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Lee describes the production of an organic field effect transistor (OFET) using an organic 
insulating layer comprising a polymeric matrix wherein ceramic particles with a mean diameter 
of less than 200nm are dispersed (claim 1). Lee teaches that the insulating layer provides the 
advantage of loading different amounts of ceramic particles into the matrix to adjust the 
dielectric constant ("High capacitance is dependent on the thickness of the insulating layer (the 
thinner, the better)" column 2, line 22). The small size of the ceramic particles Lee uses allows 
the insulating layer to be made very thin. (See also column 3, lines 57-60; column 3, line 66 to 
column 4, line 5; column 4, lines 37 to 43.) 

In Example 1 beginning at the top of column 8, Lee describes the steps for producing the 
OFET illustrated in Figure 1 : 

A) On the lower side of a silicon wafer 10 an aluminum layer 1 5 is deposited to serve as the 
gate electrode. 

B) A ceramic-polymeric-dispersion is spin-coated as an insulating layer 20 onto the upper 
side of the silicon wafer 10 opposite the aluminum layer 15. Lee discloses that the organic 
insulating layer can be applied by spin-coating, slide coating, bar coating, gravure printing or 
inkjet printing (see column 4, lines 44-47; column 7, lines 44 to 55). 

C) A thin layer of photoresist is then spin-coated onto the hardened insulating layer 20. 
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D) The areas of the photoresist layer where the source and the drain electrodes 25, 30 are to 
be formed are protected against a UV exposure by application of a mask to form the source and 
drain electrode pattern. 

E) The masked areas of the photoresist layer are washed off so that only the exposed areas 
of the photoresist layer remain on the insulating layer 20. 

F) In a vacuum chamber, a metal layer (Ge/Ti/Au) is applied to the upper side of the 
exposed silicone wafer 10. 

G) The lift-off technique is used to remove the remaining photoresist layer with the metal 
layer deposited thereon, so that the source and the drain electrode 25, 30 are formed. 

H) Finally, an organic semiconductor layer 35 is deposited by means of a vacuum deposition 
over the entire patterned structure. 

The description in Example 1 teaches that the source and the drain electrode 25, 30 are 
formed by Lee using a conventional lift-off process . This lift-off process, which applies a mask 
in the desired pattern of the source and the drain electrode 25, 30, is basically different from the 
replication method in claims 20 and 28. For example, the lift-off technique requires - contrary to 
the replication technique according to the present invention - a photoresist layer as a sacrificial 
stencil layer. Moreover, Lee's spatially structured "source and drain electrode 25, 30" layer is 
not formed by the exposure to UV (step D above), but in a subsequent step when a metal layer is 
applied and the photoresist layer is removed (steps F and G). Thus, Lee does not teach the 
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formation of spatially structured layers by means of UV replication as required in claims 20 and 
28. 

Additionally, there are three major problems with the lift-off method used by Lee, all of 
which do not exist with the replication method required by claims 20 and 28: 

Retention: Unwanted parts of the metal layer, which have been deposited on the 
photoresist layer, are not released. For example, because the photoresist layer under the meal 
layer could not be dissolved properly. 

Ears: At the transition between the areas where the photoresist layer has been washed off 
and the areas with the remaining photoresist layer, the deposited metal layer often forms a bulge, 
which can result in an unwanted ridge ("ears") after the remaining photoresist layer is lifted-off 

Redeposition: During the lift-off process, it is possible that particles of metal will 
become reattached to the surface, at random locations. 

The disclosure in Lee is mainly directed to the insulating layer and Lee provides only a 
minimal disclosure relating to the formation of the metal layers. Lee only describes the 
formation of the metal layer for the source and the drain electrode 25, 30 in Example 1 . 
Moreover, Lee only teaches a vacuum deposition method. In contrast, the present invention 
enables structuring of various functional layers of the semiconductor component, such as the gate 
electrode, the insulating layer, the source/drain electrodes, the semiconductor layer (paragraph 
[0062]) using either thermal replication or UV replication. Although Lee discloses that 
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polymeric and flexible substrates may be used instead of the silicon wafer (column 10, lines 1 5- 
18), the teachings in Lee are limited to electrodes made of metal (see steps A and F above; col. 2, 
line 34; and claim 22). 

Furthermore, the lift-off technique used by Lee cannot be used to form structures where 
the structure depth is greater than the layer thickness of the layer to be replicated (see Figure 4b 
of the present application). The sacrificial stencil layer is deposited on the surface of a substrate 
layer and subsequently removed therefrom. Thus, the substrate layer of the film taught by Lee is 
not affected by the process and the film is not formed by a replication method as required by 
claims 20 and 28. 

Bernds 

Bernds discloses a method for forming an OFET by introducing a functional polymer into 
recesses imprinted into a mold layer using a doctor blade. The mold layer consists of a lacquer 
layer imprinted by means of a die to form recesses and then UV or thermally hardened. A 
functional polymer is introduced into the recesses by means of a doctor blade (see Figure 2). 
Bernds teaches that the UV hardening of the mold layer takes place before the functional layer is 
applied to the mold layer. See Figure 2 wherein the mold layer 2 is imprinted 4 and then 
subjected to UV radiation 6 before the functional layer 8 is applied. 

Claims 20 and 28 require "spatially structuring one or more of the plurality of layers by 
means of thermal replication or UV replication to form a spatial structure in a replicated layer." 
In contrast, Bernds teaches that the mold layer 2 is already spatially structured by the stamping 
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die 4 before it is treated with the UV radiation 6. Bernds uses the UV radiation 6 to harden the 
mold layer 2 after it has been spatially structured by the die 4 and not as the means for spatially 
structuring the mold layer 2 as required by the claims. 

Combination of Lee and Bernds: 

A person skilled in the art of OFET would not combine the teachings of Lee and Bernds 
because they are directed to two totally different methods which could not be readily combined 
because of the inherent incompatibility of features that are essential to the methods. Most 
significantly, Lee teaches a method for depositing a functional layer (source and drain electrodes 
25, 30) onto the surface of an insulating layer ("Source and drain electrodes then are applied on 
top of the insulating layer." col. 1, lines 15-16). This is clearly illustrated in Fig. 1 of Lee, which 
is shown below: 

25 4 =L 



Fig. 1 

One reason for depositing the functional layer 25, 30 on top of the insulating layer 20 is 
that Lee teaches the insulating layer 20 should be as thin as possible ("High capacitance is 
dependent on the thickness of the insulating layer (the thinner, the better)." col. 2, lines 20-21). 
In order to minimize the thickness of the insulating layer 20, Lee teaches a functional layer that 
is deposited on top of the insulating layer and not embedded in the insulating layer. One skilled 
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in the art would understand that a mold layer would have to have at least a minimum thickness in 
order to perform its intended function. 

In contrast to Lee, Bernds teaches forming a functional pattern 1 1 in recesses 12 of a 
mold layer 2 and states that "an advantage of the doctor blade method is the capability to apply 
thick layers" (col. 3, lines 24-25). Accordingly, one skilled in the art would not use the Bernds 
method, which is best suited for forming "thick layers," to form the structures taught in Lee that 
prefer "the thinner, the better" insulating layers. Moreover, even if the skilled person combined 
the teachings of Lee and Bernds, claims 20 and 28 would not be obvious. 

The lift-off technique is the only production process disclosed in Lee for the production 
of an OFET. Lee uses the lift-off technique to form a spatially separated functional layer (the 
source and the drain electrodes 25, 30) directly onto the insulating layer 20. Bernds teaches the 
formation of spatially separated functional layers in recesses 12 formed in a mold layer 2 using 
the method shown in Figure 2, which is reproduced below. 




to 
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Combining Lee and Bernds would require the insulating layer 20 in Lee to be replaced by 
the mold layer 2 in Bernds. If this was done in accordance with the Bernds method shown in 
Figure 2, the insulating layer in Lee would be placed on a substrate and imprinted with a die 4 to 
form recesses 12 and then subjected to UV radiation 6. A functional layer 8 would then be 
applied to fill the recesses 12 and a doctor blade 9 would remove the excess portions of the 
functional layer 8 to produce a finished pattern 1 1 . 

However, the combination of Lee and Bernds would not produce the OFET taught by Lee 
and Lee teaches away from the combination for the following reasons: 

1. Lee teaches that the functional layer (the source and the drain electrodes 25, 30) 
are formed directly on top of the insulating layer 20 — not in recesses in the insulating layer 20 as 
the Bernds method would produce. Therefore, a person skilled in the art would not use the mold 
layer method taught by Bernds to produce an OFET with the functional layer on top of the 
insulating layer. 

2. Lee teaches at col. 8, lines 49-55 that: "A source and drain photo mask were used 
to form the source and drain electrode pattern. After UV exposure and development, the resist in 
areas where the source and drain pads (1 mm x 0.12 mm) were formed was washed off and thus 
the underlying BaTiCb -epoxy surface was exposed. The remaining areas, however, were still 
protected by the resist." Thus, Lee teaches that the areas where the drain and source pad are 
located should be protected with a mask from the UV radiation. Accordingly, Lee teaches away 
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from exposing the entire insulating layer 20 to UV radiation, which would occur if the Bernds 
method of UV radiation was used to produce Lee's OFET. 

3. Lee teaches that it is preferable for the insulating layer to be "the thinner, the 
better" (col. 2, lines 20-21). Using the insulating layer as a mold layer for the functional layer 
would require a thicker insulating layer. Lee teaches away from making the insulating layer 
thicker and, therefore, a skilled person would not find it obvious to use Bernds method to make 
the OFET taught by Lee. 

Claims 21-27 have been rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
modified by Bernds and further in view of U.S. Patent No. 6,814,898 to Deeman et al. 
("Deeman"). Deeman describes (see Figs, la-d) a method of imprint lithography to form a 
pattern in the submicron range, particularly for disc shaped magnetic recording media. A 
workpiece 10 comprises a substrate 18 which is covered by an imprintable resist material 20. A 
stamper 10 with a plurality of features 16 of a pattern 28 is imprinted at high pressure and at 
room temperature into the resist layer 20 so that a pattern 24 is formed in the resist layer 20. The 
pattern 24 in the resist layer 20 serves as a mask for an etching or a UV exposure process that 
transfers the pattern to the substrate 18 (column 5, step (d); Fig. Id). After that, the resist 
layer 20 can be removed (column 5, step (e)). The teachings of Deeman are directed to the 
formation of the pattern as a so-called "servo pattern" 24 for a recording medium (claim 1). 
Typically, a servo pattern serves in data media to facilitate the positioning of a read/write head 
relative to data tracks. 
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Deeman teaches the production of a "servo pattern" 24 for a recording medium (claims 1, 
8, 12, 13, 15, etc.). A person skilled in the art would not find it obvious to combine the teachings 
of Lee and Bernds with Deeman because Deeman teaches a totally different method in a 
different technical field. However, even if Deeman was combined with Lee and Bernds, the 
combination would not render claim 21 obvious. Deeman discloses at col. 2, lines 1-17 that, 
during an imprinting process, the depressed surface portions 16a of the molding layer 14 come in 
contact with the thin film layer 20 and the pressure increases so much that the stamper 1 0 cannot 
be pressed further into the surface of the resist layer 20. In order to avoid this sudden stop, the 
depth of the depressed surface portions 16, 16a is chosen preferably greater than the thickness of 
the resist layer 20 (claim 1 1). From the Figures lb and lc in combination with the description in 
column 3, lines 35 to 41 and lines 62 to 67, it is clear that the imprinting process creates a 
pattern 24 which does not reach down to the substrate 18. It is only after the subsequent etching 
and UV exposure, respectively, that the depth of the pattern 28 is increased in the direction of the 
substrate. 

The Examiner states at page 4, lines 3-7 that: "Thus, it would have been obvious at the 
time the invention was made to modify Lee's device with the teaching of Bernds and Deeman to 
form the spatial structure with the above mentioned process in order to be able to produce the 
nano-dimensional patterns/features." However, Deeman fails to overcome the deficiencies in 
Bernds discussed above because like Bernds, Deeman teaches an imprinting method which Lee 
teaches away from. Lee teaches that a very thin insulating layer is preferred. If Lee's insulating 
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layer was used as a mold layer in accordance with Bernds and Deeman, it would have to be 
thicker and the OFET produced would have an undesirable lower capacitance. "High 
capacitance is dependent on the thickness of the insulating layer (the thinner, the better)." Lee, 
col. 2, lines 20-21 . Therefore, one skilled in the art would not find it obvious to use Lee's 
insulating layer as a mold layer as taught by Bernds and Deeman. Moreover, dependent claims 
22 to 27 are not obvious for the same reasons that claim 21 is not obvious. 

Claim 29 has been rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
modified by Bernds and further in view of U.S. Patent Application Publication No. 
2002/0033918 to Shigeno et al. ("Shigeno"). Shigeno discloses a semi-transparent liquid crystal 
display with a light scattering layer 14, which is created by means of a resist layer and 
photolithography (para. [0015]). However, Shigeno does not teach or suggest an OFET or a 
replication method and, therefore, it would not be obvious to combine the teachings of Shigeno 
with Lee and Bernds. Moreover, Shigeno does not overcome the deficiencies in Bernds that are 
discussed above. 
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Conclusion 



The Applicants submit that the above arguments have distinguished the prior art from 
claims 20-29 and respectfully request that the rejections be withdrawn and the claims allowed. 

If the Examiner has any questions or comments relating to the present application, he is 
respectfully invited to contact Applicants' attorney at the telephone number set forth below. 



HOFFMANN & BARON, LLP 
6900 Jericho Turnpike 
Syosset, New York 11791 
(516) 822-3550 

308692J 



Respectfully submitted, 




Revin E. McDermott 
Registration No.: 35,946 
Attorney for Applicants 
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